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densities, piercingsucking pests, Kafr ElSheikh Governorate
The effect of prevailing weather factors (mean daily of temperature, relative humidity and wind speed) and some natural enemies (six insect predators were recorded; Coccinella undecimpunctata, L.; Scymnus interruptus Goez.; Paederus alfierii Koch, Syrphus spp., Orius spp. and Chrysoperlla carnea (Steph.) on the population densities of the cotton aphid (Aphis gossypii Glover), whitefly (Bemisia tabaci (Genn.), Jassids (Empoasca spp.) and green stink bug (Nezara viridula (L.)), during 2016 to 2017 cotton growing seasons was studied at the Farm of Sakha Agricultural Research Station, Kafr El-Sheikh Governorate. Results revealed that: 1. The initial infestation cotton aphid on cotton plants appeared in the second week of July of 2016 and 2017 seasons (12 th and 11 th of July of the two seasons, respectively) and had three peaks of population activity of both seasons of the long period of 12 th of July till the 20 th of September of the first season, and 11 th of July till the 26 th of September of the second season. The aphid population density was affected positive significantly (0.498*) in the first season and unsignificantly (0.310) in the second season by the temperature. Whereas, the relative humidity was affected positive unsignificantly in both seasons (0.375 and 0.320), respectively, but the effect by the wind speed was negative and highly significant in the two seasons 2016 and 2017 (-0.582** and 0.710**), respectively. The effect by the insect predators on the population density of A. gossypii were positive and highly significant correlations recorded in both seasons were (0.587** and 0.620**), respectively. 2. The cotton whitefly began to appear on cotton leaves at 28 th of June of both seasons and had four peaks of population activity of both seasons, of the long period of 28 th of June till the 4 th of October in the first season and 28 th of June till the end of the second season (24 th of October). The whitefly population density was affected positive highly significant (0.727**) in the first season, and unsignificantly (0.383) in the second season by the temperature. Whereas, the relative humidity was affected positive unsignificantly (0.378) in the first season and significant (0.490*) in the second season, but the affected by the wind speed was unsignificantly positive and negative (0.090 and -0.280) in the 2016 and 2017 seasons, respectively. The effect by the insect predators on the population density of B. tabaci were positive and significant correlations recorded in both seasons were (0.505* and 0.470*), respectively. 3. The cotton jassids began to appear on cotton leaves at 30 th of May and 6 th of June in the two seasons, respectively, and had five peaks of population activity in 2016 season of the long period of 30 th of May till the 27 th of September and six peaks in 2017 season of the long period of 6 th of June till the end of the season (24 th of October). The relationship between the temperature and the population density of this insect was positive and highly significant (0.713**) in the first season, and unsignificant (0.420) in the second season. So, the effect by the relative humidity on the population density of jassids was positive and unsignificant (0.221 and 0.400) in both seasons, respectively. While, the wind speed was positively insignificantly and negatively significantly (0.298 and -0.490*) with insect numbers in 2016 and 2017 seasons, respectively. While the effect by the insect predators on the population density of Empoasca spp. were positive and significant correlations recorded in both seasons were (0.485* and 0.510*), respectively. 4. The green stink bug began to appear on cotton leaves at 14 th and 13 th of June in the 2016 and 2017 seasons, respectively, and had three peaks of both seasons of the long period of 14 th of June till 18 th of October in the first season and 13 th of June till 17 th of October of the second season. The population density of this insect on cotton plants was affected negatively and unsignificantly (-0.086 and 0.180) in both seasons by the temperature, respectively. But, the relative humidity had unsignificantly positive and negative (0.021 and -0.060) in both seasons, respectively. While, the effect of the wind speed was negative and unsignificantly (-0.237 and -0.080) in both seasons, respectively. The population density of N. viridula on cotton plants was affected by the insect predators were positive and significant correlations recorded in both seasons were (0.515* and 0.499*), respectively. Study the effect of abiotic and naturally occurring biotic factors on seasonal population fluctuations of insect pests, this factors to played the main factor in the evolution and distribution of this insect pest.
INTRODUCTION
Insect pests one of the major limiting factors in cotton production. Cotton plants are subjected to attack by a wide range of insect pests throughout growing stages until near maturity. Among the main insect pests are piercing-sucking pests. These pests are deleterious during early season of the cotton plants growth and development. Aphids, A. gossypii, whitefly, B. tabaci, Jassids, Empoasca spp. And green stink bug, N. viridula. In addition to sucking the sap of plant tissues, virus diseases, transmitted by some of sucking insects, may increase the severity of the injury and reduce the yield (Buttler et al., 1986; Andrews and Kitten, 1989; Harris et al., 1992 and El-Mezayyen, 2004) . The most serious damage to cotton is a result of honey dew excreted by certain sucking insects which makes the lint sticky, resulting in difficulties in the ginning and spinning process (Perkins, 1987; Anonymous, 1989 and Hassanein et al., 1995) . Chemical control of these insects is expensive and environmentally disruptive and largely ineffective. The information about the behavior and abundance of the piercing-sucking pests on cotton as affected by changes in the environmental weather factors and natural enemies are required to facilitate the prediction of their population density which may help to reduce the amount of the used insecticides for their control. The relationship between the infestation by piercing sucking pests and certain weather factors and natural enemies was studied by (Ali and Ewiess, 1977; Hassanein et al., 1995; Khattab, 2003; ElMezayyen et al., 2006; Hanumantharaya et al., 2008 and Hans et al., 2015) . This study aimed to evaluate the effect of three prevailing weather factors (mean daily of temperature, relative humidity and wind speed) and some natural enemies (six insect predators) on the population density of the four piercing-sucking pests during the two successive cotton growing seasons, 2016 and 2017.
MATERIALS AND METHODS
This experiment was conducted at Sakha Agricultural Research Station, Kafr El-Sheikh Governorate, north Delta during the two successive seasons 2016 and 2017. In order to study the population density of the piercing-sucking insects (four pests), aphid, A. gossypii (adults and nymphs), whitefly, B. tabaci (adults), jassids, Empoasca spp. (adults and nymphs) and green stink bug, N. viridula (adults and nymphs) and six insect predators were recorded, C. undecimpunctata (adults and larvae), S. interruptus (adults and larvae), P. alfierii (adults and larvae), Syrphus spp. (larvae), Orius spp. (adults and nymphs) and C. carnea (larvae). Plot size measured 42 m 2 (1/100 feddan) with four replicates was cultivated with Giza 88 cotton variety on 15 and 25 March in both 2016 and 2017 seasons, respectively. All agricultural practices were followed in due time and no pesticidal treatments were applied. To determine the population density of above four piercing -sucking insects and the six insect predators were estimated by counting the total numbers of pests and predators on 25 seedlings early in the cotton season and both surfaces of 25 leaves on the plants (one leaf per plant)/replicate, at early morning. Three weeks after sowing and continued at weekly intervals till harvest, these leaves were random from different levels of plant height. For studying the effect of certain ecological weather factors such as temperature, atmospheric relative humidity and wind speed on the population density of the four insect pests. The daily means of the three factors were provided by the Ministry of Agriculture, Agric. Res. Center, Rice Res. Training Center, during the whole period of the two tested seasons of 2016 and 2017. The statistical analysis was conducted using the software programme MSTATC to show the effect of each factor as well as the interactions on the population density of the studied pests.
RESULTS AND DISCUSSION
The cotton aphid, Aphis gossypii Glover:
The data illustrated in Figures, (1 and 2) The population density of the aphid, jassids, whitefly, green stink bug and insect predators and means of three weather factors during 2017 season.
In the first season, the first peak was the weakest showing the mean number of 26 aphids/25 leaves and occurred on the 19 th of July at means of (30. Hassanein et al. (1995) . Table (1) show the population density of A. gossypii as relatively higher in the second season (13.19 aphids/25 leaves) than that in the first season (12.36 aphids/25 leaves). Regarding the effect of the three tested weather factors (temperature, relative humidity and wind speed) on the building of A. gossypii population, the results presented in Table ( 2) clearly show that the aphid population density was affected positive significantly (0.498*) in the first season and unsignificantly (0.310) in the second season by the temperature, whereas the relative humidity was affected positive unsignificantly in the first and second seasons (0.375 and 0.320), respectively, but the effect by wind speed was negatively highly significantly in the two seasons (2016 and 2017) were (-0.582** and -0.710**), respectively. These results agreed with Hassanein et al. (1995); El-Mezayyen (2004) and Gosalwad et al. (2009) for the effect by the three factors on the population density of aphids. The data presented in Table ( 2.The cotton whitefly, Bemisia tabaci (Genn.): Figures (1 and 2) show the seasonal population fluctuations of the whitefly (adults) occurring on cotton plants in 2016 and 2017 seasons. During both seasons, the insect began to appear on cotton leaves in relatively low mean numbers of 4 and 3 insects per 25 leaves on the 28 th of June of both seasons, at means of (29 Table ( 1), it is obvious that the occurrence and rate of cotton infestation with the whitefly insects in the first season (14.96 insects/25 leaves) were higher than in the second season (9.33 insects/25 leaves). These results agreed with Hassanein et al. (1995) . As clearly shown in Table ( 2), the whitefly population density on cotton plants was affected differently by the changes of the three weather factors. Moreover, this effect was not contrasted from one season to another. These results agreed with Hassanein et al. (1995) , Singh et al. (2007) , Dhaka and Pareek (2008) and Gosalwad et al. (2009) . As clearly shown in Table ( 3), the whitefly population density on cotton plants was affected by the insect predators were positive and significant correlations recorded in both seasons (2016 and 2017) were (0.505* and 0.470*), respectively. These results agreed with Abo Sholoa (2001), El-Mezayyen et al. (2006) , Hanumantharaya et al. (2008) and Gosalwad et al. (2009) .
Table (3):
Simple correlation coefficient (R) between four traits and four traits for 2016 and 2017 seasons. The data illustrated in Figuers (1 and 2) show that, the initial infestation of cotton plants with Empoasca spp. Appeared in mean numbers of (13 and Hassanein et al. (1995) found six peaks of activity in 1992 season and eight peaks in 1993 season for the jassid population density on cotton plants.
The results are given in Table ( 1) clearly reveal that the population density of this insect in the first season (14.82 jassids/25 leaves) was higher than that recorded in the second season (9.37 jassids/25 leaves). With regard to the sensitivity of Empoasca spp. to the changes in the three climatic factors, the data are given in Table ( 3) show the relationship between the temperature and population density of jassids was positive and highly significant in the first season (0.713**), and not significant in the second season (0.420). So, the effect of relative humidity on the population density of this insect was positive and not significant in both seasons 2016 and 2017 (0.221 and 0.400), respectively. The wind speed was positively insignificantly and negatively significantly correlated with insect numbers in 2016 and 2017 seasons were (0.298 and -0.490*), respectively. Different results of effect by above three climatic factors on the population density of this insect by Hassanein et al. (1995) , Singh et al. (2007) , Dhaka and Pareek (2008) and Gosalwad et al. (2009) . In Table ( 3), the jassids population density on the cotton plant was affected by the insect predators were positive and significant correlations recorded in both seasons (2016 and 2017) were (0.485* and 0.510*), respectively. These results agreed with Abo-Sholoa (2001), El-Mezayyen et al. (2006) , Hanumantharaya et al. (2008) and Gosalwad et al. (2009 th and 17 th of October), respectively. After the insect first appearance, its numbers fluctuated showing three peaks of the first and second seasons, in the first season, the first peak (4 insects/25 leaves), which occurred on 5 th of July at means of (29.14 o C, 65.51% R.H. and 101.57 km/24 hrs). The weakest second peak with a mean number of (3 insects/25 leaves) on the 2 nd of August at means of (29.60 o C, 72.14% R.H. and 75.86 km/24 hrs). Afterward, the highest third peak with a mean number of (7 insects/25 leaves) on the 20 th of September at means of (27.90 o C, 66.86% R.H. and 81.71 km/hr). In the second season of 2017, the insect had three peaks of abundance, the first peak (4 insects/25 leaves) which occurred on 11 th of July at means of (27.97 o C, 66.08% R.H. and 111.86 km/24 hrs). The weakest second peak with a mean number of (3 insects/25 leaves) on the 29 th of August at means of (28.95 o C, 71.00% R.H. and 81.43 km/24 hrs). So, the highest third peak with a mean number of (5 insects/25 leaves) on the 3 rd of October at means of (26.40 o C, 67.76% R.H. and 81.00 km/24 hrs). Also, Khattab (2003) found three peaks of activity for the green stink bug in 2000 and 2001 seasons. From the present results in Table ( 1), it is obvious that the occurrence and rate of cotton infestation with this insect in the first season (1.46 insects/25 leaves) was higher than in the second season (1.14 insects/25 leaves). As clearly shown in Table ( 3), the green stink bug population density on cotton plants was affected negatively and insignificantly (-0.086 and -0.180) in both seasons 2016 and 2017 by the temperature, respectively. But, the relative humidity had insignificant positive and negative (0.021 and -0.060) in both seasons, respectively. While, the effect by the wind speed was negative and insignificant (-0.237 and -0.080) in both seasons 2016 and 2017, respectively. These results agreed with Khattab (2003) , so, Ali and Ewiess (1977) , they found the optimum temperature for the greatest rate of development and survival of immature stages of N. viridula was 25 o C. The results in Table ( 3), the green stink bug population density on cotton plants was affected by the insect predators were positive and significant correlations recorded in both seasons (2016 and 2017) were (0.515* and 0.499*), respectively. These results agreed with Khattab (2003) . Study the effect of abiotic and naturally occurring biotic factors on seasonal population fluctuations of insect pests, this factors to played a main factors in the evolution and distribution of this insect pests.
